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• Small sensitive fish 

• Swim in large, dense schools

• Are very susceptible to Low  D.O. 







Nutrients

• Elevated Nitrogen and 
Phosphorus 

• High ammonia
• Suggests nutrient 

cycling Fish Tissue Analysis
(NCSU)

• No lesions observed
• No gill damage
• No other anomalies 

during histopathic 
analysis

Algae

• Typical species for 
Neuse estuary 

• No toxic species in 
bloom stages (no 
pfiesteria)



•Similar observations in 2009.

•Large dense schools of menhaden

•Fish dying over 1 month

•Singular species involved in event

•Low oxygen levels inside schools

•Normal oxygen levels outside schools

•Low incidence of HAB’s , and lesions




